Supplementary Notes Supplementary Note 1 -Hydraulic and thermal characteristics of the boiling substrate
The configuration and dimensions of the boiling substrate used in the pool boiling CHF experiments are shown in Supplementary Fig. 3 . The 650 µm-thick silicon sample is 5 cm x 5 cm square and has a 100 nm electrically insulating SiO 2 layer deposited on its backside. The 1 cm long and 2 cm wide portion of the 150 nm-thick Ti thin film patterned on the backside that lies between the two 300 nm-thick silver contact pads is the thin-film heater, which heats the substrate. This precisely defines a 1 cm x 2 cm boiling area on the top surface of the substrate in contact with the liquid. This size of the boiling area was chosen to be large enough to ensure boiling behavior similar to that on an infinitely large boiling surface. It should be mentioned that for heaters that are too small, CHF increases above the normal value. However, Gogonin and Kutateladze 1 and
Theofanous et al. 2 have experimentally shown that the CHF of a flat heater is equal to that of an infinitely large boiling surface as long as the minimum heater dimension is larger than 2 s / Drg (~5 mm for water). Note that the maximum diameter of the critical dry spot in our analysis ( 2l~2 s / Drg ) is also equal to 5 mm, ensuring that the dry spot that leads to a CHF event is completely inside the heated area (1 cm x 2 cm).
Since only a portion (1 cm x 2 cm) of the 5 cm x 5 cm silicon substrate in contact with the liquid is heated, the accuracy of the pool boiling CHF measurements could possibly be affected by heat losses due to conduction away from the heated area.
However, here we show that due to the small substrate thickness ( t s ~ 0.6 mm) and because the heat transfer coefficients associated with pool boiling are much larger than those associated with liquid convection, the conduction losses are within the margin of error of CHF measurements and can be neglected. Supplementary Fig. 3b illustrates the heat flow modes in the substrate using a 2-D representation, where q in is the incoming heat flow rate per unit time (supplied by the Ti heater), q b is the heat flow dissipated in boiling, and q l is the heat lost by conduction away from the heated area. Since the mechanical supports at the edge of the sample are thermally insulating, the heat lost by conduction has to be dissipated via convective heat transfer to the liquid above. This 2-D 8 conjugate heat transfer problem can be solved by discretizing the solid domain along the x-direction ( Dx = 1 mm), assuming 1-D conduction along x, and uniform liquid convective heat loss out of the discretized element. The problem can now be represented using the thermal resistance circuit shown in Supplementary Fig. 3c , where the unit cell corresponding to conduction/convection in the discretized domain unit is repeated to model the entire domain. The unit cell conduction resistance (per unit width out of plane) is given by 
Using water properties at 100°C and 
where M is the number of discretized domain units. Using an average unheated substrate length of The boiling thermal resistance is given by 
Supplementary Note 2 -Experimental uncertainty analysis
The objective of the CHF experiments is to measure the changes in CHF on a textured surface due to the change in spacing b between the plain and nanograss micropillars that
give the surface its texture. Since the CHF is obtained by gradually increasing the applied heat flux in maximum 10 W cm −2 increments, the uncertainty in CHF measurement
should be approximately 10 W cm −2
. However, it should also be kept in mind that CHF measurements are not exactly repeatable due to the inherent statistical nature of the boiling crisis phenomenon and its dependence on experimental conditions such as sample cleanliness, water purity etc. We therefore measured the CHF values for two nominally similar samples for each type of textured surface studied (see Table 1 ). The uncertainty in CHF (vertical error bars in Figs. 2, 7, and 8) is taken to be equal to the difference of these two measurements or 10 W cm −2 , whichever is greater.
Although the spacing between the micropillars b can be determined quite accurately using SEM imaging, it varied slightly between the two nominally similar 4 Rahman et al. 4 have proposed a correlation to explain surface texture-induced CHF enhancement based purely on wicking of liquid into the surface textures. The CHF of a wicking surface is given by
Supplementary Note 3 -Comparison of CHF data with the liquid wicking correlation
where
is the expression for CHF obtained using conventional hydrodynamic theory, first proposed by Zuber 5 , that does not account for surface effects:
(4) The wicking number Wi is given by (1)) at the imbibition front and because the imbibition front velocity can be expressed as
, we can write this as
Integrating this equation, we can calculate the time The volume of the liquid imbibed into the texture is given by
where a is the width, h the height, and b the spacing of the square array of square micropillars. The wicked volume flux can now be calculated using Supplementary equations (10) and (11) to get: 
wetting of a unit cell (Fig. 5a ) of volume
and neglecting wetting of the micropillar tops, we can calculate the net change in system energy by accounting for the loss of the existing solid-vapor interface ( 
To develop a scaling expression for permeability of surface with a square array of square micropillars, we consider two extreme scenarios. 
